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Analysis on Refined Oil Components in Peel, Flower and Leaf of Chu Orange of Yunnan

HU Guangyuan, LI Weili"
(School of Chemistry and Chemical Engineering, Kunming University, Kunming, Yunnan, China 650214 )

Abstract; The refined oil components from peel, flower and leaf of Chu orange were extracted with steam distillation, GC-MS and mass
analyzer. The results show that 32 chemical compounds were separated and identified from the peel, taking up the total peak area
99.62% ; 46 compounds were from flower, taking up the total peak area 97.61% ; 15 compound were from flower, taking up the total
peak area 90.09% . Besides, peel refined oil and flower refined oil have 14 same components; flower refined oil and leaf refined oil
have 8 same components; peel refined oil and leaf refined oil have 4 same components; peel, flower and leaf refined oil have 3 same
components.
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(Z£E Agilent 237]).

IR (A ; S (AR, ERNARMLTA
FRAHE]) s JoKBRREN (AR, b= )
1.3 GC-MS #1414

ik & WA RAAA, W 50 mL/min;
HP190915-433 f7 9 E 414 4 (30 m x 0.25 mm,
0.25 pm) ; BFFHRAMF ANPGRS 50 C, fREF
2 min, Pk 10 °C/min JFE#E X T+ ZE 280 C, R4F
2 min; FEHTEJ) 40. 1 kPa, Jpiai bk 300 1 #FAE o
0.2 pL, HEFETEE250 C.

JRiE A B E =l fTRER 70 eV; i
AL 25 ~ 550 amu; B FPFEREE 150 C; %
FIZEFT B[] 3. 00 min.

1.4 %Ik
1.4 1 ko a5

KK ZEAZEmE" T, WM CBERER, 5
B R . AE . MR ARSI, A TE K B R
Wy, BTV, TR 240, [#HLAER 0.45 pm
UEHELT U8, SR G e 5% 7% J 4 4 U8 VB U s ok 44 &2
0.3 ~0.5mL, 154, % H.
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1) $EFNR AR ML BOR 152 . BRI 1
Jiit Ry 50 g WURERE e, b 1 iy AR, D3 1 i
PERTA/KIZ L 6 h P78, ZR1MBTm¥yy 1 h, i
173 HPAT555.

2) R EXRE AR R A S . RIS
Jiih 50 g KRS R, A lKiRiL 4, 6, 8, 10,
12 h 5 HZRR, ZRIBETRIEN 1 h.

3) ZERURE ARG T A ORI RZ . FRECS £y
itk 50 g MHERE RZ , RIKIRM 8 h J5 281, 78
EERsta] S 60, 70, 80, 90, 100 min.
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2.1 RATREATAT IR0 H R

HER 1AL, B RR G FEZE IR SR R A B
ST, B AR KRS, AR K
FEAMMZIK, IR EA R, I
I35 G R
2.2 BBt sbH iR AR IR R 6 R R

WK 2 A LEN, HERENERER, #HE
BRI A A L S R ARG I, 2R e [A]

K8hG, MM BW AL K, 8h = E
S B R A ]
F 1 REXHEREEM

e 1S 2%H  35H  FHE O HEmER
a /g /g /g /g /%
R
0.052  0.059  0.062  0.058 0.12
FEE 50 ¢
B i
0.115  0.107  0.112  0.111 0.22
HE Rz 50 g
F2 RasEx ARG
TiH 15 25 35 4= 55
W R g 50 50 50 50 50
LA ]/ h 4 6 8 10 12
S4B A]/min 60 60 60 60 60
KwE/g  0.084  0.127  0.158  0.171  0.178
%/ % 0. 16 0.25 0.32 0.34  0.36

2.3 FAAgat e bbb AR IR A 0 e
HE% 3 ATHN, BE 2RI Rl IR, R RS
THAR HE RO B S I, Y 25 18 N [E] 3K 90 min JF
R B W AR g2 I, 7808 90 min S ST ) fix
i ERER
*3 FEEEEHRENEM

=) 15 25 35 45 58
B R it/ g 50 50 50 50 50
B[]/ h 10 10 10 10 10
Fe it )/ min 60 70 80 90 100
/g 0.175  0.198  0.223  0.239  0.246
R/ % 0.35 0. 40 0. 45 0. 48 0. 49

Zi b, B LIRSS RO K Z8 R ZE IR AR IR
e ZEBERD RN 8 h, ZE RIS [E] 90 min.
2.4 Ky ARL RS 5T

H T HCBHERE R . A8 MR I R =2 A ) S
], AGRXE R FR KRR S I A X
B 3 AARALATRE I A TR . o R BRI
PRI 0. 47% 5 #FEAERG T IR EE R 0. 26% 5
KRR P2 IR 0. 38% .
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t/min
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T4 BRE. BREMEME RS NELR
. A>T w gz / %o
G wEY 43 F= - 5 ) .
J bt i KR AL Rt
1 I CgH},0 100 - - 0.38
2 a-TRI CioHyg 136 1.82 0.23 0.11
3 T-THIHE-, 6-F T CoHg 138 - 0.07 -
4 W CioHie 136 - 0.07 -
5 4-TF I BE-1-F N WA [3. 1.0 ] -0 4% CioHig 138 1.23 - 0.03
6 B-TRME CioHyg 136 - 16. 69 4.13
7 B-H M CioHyg 136 5.19 1.37 0.93
8 FE CgH;0 128 0.94 - -
9 OL'7J(#‘J:% C10H15 136 - 0.09 -
10 3T CoHye 136 0. 63 0.25 -
11 I-H3EA4-F3E-1, 3- 370 & CoHyy 122 - 0.05 -
12 D-FE CioHyg 136 84. 62 12.26 5.18
13 T-ZHEL, 3, 650 CioHye 136 - 0. 87 0.53
14 I-FEA-BRH-1, 3- 380 0 CpHyg 136 0.10 0.04 -
15 1-3E CgH;sO 130 0.07 - -
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16 o, o, 5-=HIE-5- 20k U -2 -k g Y CgH,;0 122 - 0.13 0.13
17 1-HEE4- S IR 2 e CoHyg 124 0.15 0.30 -
18 AT CoH,c0 152 - - 0. 09
19 2-(2-T ) -3- F - A A T CioH;60 152 - 0.03 -
20 3, 7, T-=H W[4, 1. 0] BE-3-4 CpHyg 159 1.31 0.13 -
21 Iy P CpH ;g0 154 - 30. 09 35.02
22 ER CoH,;50 142 0.16 - -
23 2, 6-“HIH-1, 3, 5, T-F UM CioHyy 134 0.05 - -
24 2, 6-“HIHD2, 4, 6-F =05 CioHyg 136 - 0.12 _
25 1-H I A4- R RIEROR[4. 1. 0] gk Cy Hyg 159 - 0. 08 -
26 198 g CoH,oBr 207 0.10 0.08 -
27 3, 7-HISE-6- 347 CyoH;g0 154 0.17 - -
28 1, 7, T-=HEBIR[2. 2. 1] -2 CioH;sO 152 - - 0.20
29 4-HBE-1- 5 PN -3 - 30 O 4 1 CyoHi0 154 - 0. 14 -
30 o, o, 4-ZHIE3FFO -1 CyoH50 154 0.22 4.76 -
31 6, 6-HIFE2-HIEWIF[3. 1. 1] Ji2-4 CyH,c0 152 - 0. 09 -
32 i CipHyO 156 0.98 - -
33 LR CioHy 0, 172 0.06 - -
34 2- ) F -5 - S R s - B L CioH;50 154 - 0. 04 -
35 3, T-ZHE2, 6-F CipHyg 138 0.11 0.07 -
36 2- WS R M -2 -2 O CioH,;c0 152 0.10 - -
37 1, 3, 3-=HIL=34[2.2.1.0(2, 6) ] Pk CioHig 136 - 9.36 -
38 T CioHis0 154 - 5.39 42.75
39 3, T-HIH2, 6-F U CioHg 138 0.23 0.11 -
40 4- BT FL-IR O -1 - CioHy 134 0.08 - -
41 LS CgH;N 115 - 0.15 -
42 A S C4Hy 0 208 0.05 - -
43 3, T-THIH-, 3, T-E =0 CioHig 136 - 0.03 -
44 1, 3, 8-P-d& =4 CioHyy 134 - - 0.08
45 28 H R F R WY i CgH, O,N 135 - 1.25 -
46 IS S5 CyoHy Br 221 0. 06 - -
47 5-FABL2- S5 P I 4 - LU I CioH50 154 - - 0.50
48 WE W CgHyy 110 - - 0.03
49 o-EEE AR CisHy 204 0.11 - -
50 5-F3E-O-3F H BE2- S PN FE A [ 4. 4. 0] -1-3% CisHyy 204 0.14 - -
51 = Ci3Hy0 198 0.21 - -
52 Vg CisHy, 204 0.08 0.70 -
53 TR AKTI CisHy, 204 0.13 - -
54 7, N-ZHE3-TH -, 6, 10-F ik =% CisHyy 204 - 0. 06 -
55 1-FA L5 Y -8 - S M Jk-1, 63858 — i CisHy, 204 0.08 - -
56 1,2,3,5,6, 7,8, 8a/\&-1, 8a- " HIILT-RPIMEHELS CysHy, 204 0.25 0.05 -
57 1-F B (5-FUE-1- W H - O - SR O CysHyy 204 - 0.03 -
58 1,2, 4a, 5, 6, 8a-NE4, T-—HHE-1-FHELE CysHy, 204 - 0.07 -
59 1,2,3,5,6, 8a-N&4, 7-HH-1-HPH2E CysHy 200 0.14 0.16 -

60 M=, o213 245 45 CisHyy 204 - 0.08 -
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61 3,7, 11I-=H%E-1, 6, 10-+ k=43 C5Hy0 222 - 6. 82 _
62 A EACY) CisHy 0 219 - 0. 09 -
63 1, 2,3, 4, 4a, T-N%E-1, 6-HH4-Fpiize CysHy, 204 - 0.10 _
64 9-F F -5 FH L 2- S Y FE XA [ 4. 4. 0 5% -1 -4 CisHy, 204 - 0.10 -
65 ik CysHy, 204 - 0.03 -
66 2,6, 10-=H3L2, 6, 9, 11+ hpuks CysHy 204 0.05 - -
67 3, 7, 11-=H36, 10— Mkk CisHy, 204 - 0. 02 -
68 3,7, I-=32, 6, 10—+ f =l CisHyO 222 - 4.76 -
69 -G AW CysHyy 204 - 0.11 -
70 3,7, 1-Z=H32, 6, 10+ f=H CysHyg 206 - 0. 09 -
ARSI &4 GC-MS 734, SIL¥E i 46 RRMBr#- T 00r, 45REIR, MR R . BAEFIRE

MY, GBI 97.61% . HEZ NI H
JiREmE (30.09%) . B-URME (16.69% ) . D-F7#5
M (12.26% ), 1, 3, 3-=HIE=3[2.2.1.0(2,
6) 1Bk (9.36%) . 3, 7, 11-=H #-1, 6, 10-
Tk SR 3E (6.82% ) . FMEE (5.39%) .
3, 7, 11-= H 32, 6, 10-F — B = & B
(4.76% )., «, a4-= H 33 2 F-1-H B
(4.76% ) . B-HHd (1.37% ) F12- B4R IR
s (1.25%).

w4 GC-MS Zp#fr, SAL¥EE 15
MMEEY, HBEREFRAY 90.09% . H RS
Tt lE (42.75% ) . J5HRBE (35.02% ) . D-Fris
Wi (5.18%) . B-IR M (4.13%) # B-H &
(0.93%).
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